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GENERALIZED BULLOUS DYSKERATOSIS (GENERALIZED BULLOUS
DARTER'S DISEASE), WITH SPECIAL REFERENCE TO THE
HISTOGENESIS AND METABOLIC CHANGES*
FREDERICK REISS, M.D.'
Dermatologic literature is replete with the description of dermatoses and
the labeling with new names of diseases which, in many instances, represent
varieties or developmental stages of well known clinical entities. While quite
frequently specific etiologic factors cannot be determined, clinico-morphologic
observations and careful biologic and histologic studies, however, are of para-
mount importance in the proper classification of certain dermatoses.
The present study is an attempt in this direction, to clarify the relationship
between the "bullous dyskeratotic dermatosis" (Pels & Goodman) and the
bullous variety of Darier's disease. Darier (1) in his first report spoke of
papulocrusted lesions commonly follicular in localization. In a second report
(2) he emphasized "striking disintegration of the rete malpighii". However,
blister formation was not observed by Darier in keratosis follicularis. The
lesions have always been described as dry on account of the well developed
hyperkerratotic changes. It should, however, be emphasized that the offensive
odor which Darier already reported and which has some diagnostic importance,
is due mainly to exuded serum. In such instances, keratosis follicularis is
characterized by a moist surface, erosion and thick crusting, and affects fre-
quently the intertriginous areas of seborrheic individuals. These changes
appear predominantly in the later stages of the disease, being rare in its early
phases. Nevertheless, exudation has been reported during the early phase of
the disease, without the presence of bullae. Pels and Goodman (3) pointed
out that the "primary" changes in Darier's disease are vesiculation and subse-
quent exudation. This observation is borne out by histologic studies, though
Pavloff (4), Melle (5), and Bukovsky (6) consider blister formation a complica-
tion rather than a characteristic feature of the disease. Spiethoff (7), Buzzi
and Miettke (8) described clearly the exudative character of the disease. There
are but few reports of generalized Darier's disease, such as the case of Pinkus
and Ledermann (9), Bellini (10), Wise and Parkhurst (11) and Wise (12),
whose patient had the most extensive eruption of this kind. Peck (13) has
apparently demonstrated that some patients with Darier's disease may be
improved by massive doses of vitamin A; but the pathogenesis of the bullous
variety of the disease has never been ascertained. It seemed therefore de-
sirable to study the following case from the point of view of histogenesis and to
investigate the biochemical changes occurring in the disease.
* Received for Publication Dec. 3 1946
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REPORT OF CASE
The patient2, an Italian man, of 43 years, complained of a pruritie eruption and cutaneous
abrasioas after mild trauma for about ten years. There was no family history of any cuta-
neous disease. His past history was of no diagnostic importance; he was temperate in his
habits. About ten years ago the patient noticed the first lesions on the forehead and neck,
from whence the disease appeared on the chest, and later on the arms and face. Remissions
did not occur. When first examined (August 1942), (fig. Ia), there was a widespread exfolia-
tion and scattered bullous eruption, which, with the histophathologic findings was con-
sidered suggestive of pemphigus foliaeeus. On his second visit (April, 1943) the patient
was slightly depressed and rather poorly nourished (weight 69.5 Kg.). lie was admitted
to the hospital on December 21, 1943. The results of the physical examination, roentgeno-
grams of the chest and a gastro-intestinal series were normal. Roentgenologie examination
of the teeth did not show a focus of infection. The blood pressure was 110/65. The entire
skin, except the scalp and palms were involved by erythematous, slightly mottled, granular
plaques, somewhat resembling regions that had been sprinkled with dirty plaster-of-paris.
The areas were rough, and were composed of tiny hyperkeratotie follieular and papular
prominenees. Within such areas were several denuded spots, ranging from pea to palm size,
which exuded a clear serum. Some regions, particularly the axillae and inguino-erural
folds, were the site of moderate crusting. A Nikolsky-like phenomenon could be elicited
easily not only within the erythematous area but also throughout the apparently normal
skin, excepting the palms and soles. The palms were dry and the nails were normal. At
no time were bullac observed in the oral mucosa. The following are the laboratory data
and investigations.
LABORATORY DATA
Urine analysis and feces examination resulted in normal findings. Phenylpyruvie acid
was not present in the urine. The 24 hour urinary output of 17 ketosteroids was 32.3 milli-
grams. On admission, the red blood cell count was 4,300,000. The hemoglobin was 13.1
gms. There were 5,700 white blood cells and the differential count was normal. The
Wassermann, Kahn and Mazzini blood tests were negative. The basal metabolic rate was
0. The sedimentation rate was increased; the corrected sedimentation index 0.7, with a
total fall of 27 mm. in one hour, and a corrected red blood volume of 45%. Blood cultures
and several cultures of the blister fluid were negative. The blood group was 0. The phyto-
pharmacologic test was 50%. (Dr. D. Maeht, Baltimore, kindly performed the test). The
Rumpel-Leeds test was negative. The total blood-and-plasma volume was dctermined*
with T-1824, according to the method of Gregcrsen and Rawson (14) and gave the following
results: Plasma volume 4350 (normal 3200); total blood volume 7360 (normal 6000). With
the same method the plasma protein was 7.2 Grammc %and the total plasma proteins
yielded 306 Gramme (normal 200).
The following represent additional laboratory investigations of the blood: the total
serum proteins were 7.2, albumen 4.4 and globulin 2.8 Grammc %.
Mg.%
Chloridesas NaC1 600
Sodium 332
Potassium 20.3
Calcium 10.2
Cholesterol (total) 250
Cholesterol (free) 73
Cholesterol (esters) 177
2 Presented at the New York Academy of Medicine, Section of Dermatology and Syphilis,
on May 3 and October 5, 1943, and at the New York Dermatological Society on December
18, 1945,
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FIG. 1. a) Illustrating widespread exfoliation and blistering. b) Showing gain of weight
and reduced number and size of lesions.
I'
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Alpha -Amino Acid Nitrogen3 4.3
Glutamine amide Nitrogen4 0.94
Cephalin flocculation Negative
Prothromhin 98% (Herbert method)
G1.icne 7'o1era:;,c Test
Fasting 72
hour 100
1 hour 66
2 hours 78
3 hours 62
The blister fluid contained 4.2 Cramme protein per 100 cc. Patch tests with freshly pre-
pared 50% potassium iodide and potassium bromide in pctrolatum were negative.
The fasting vitamin A measured 91 microgram, and fasting carotene 322 microgram; four
hours after internal medications of 180,000 units of vitamin A, it was 123 microgram; and
320 microgram carotene.5
Determinotion of DeS ydro-ascorbic Acid and Oxidation of Ascorbic Acid by Patient's Serum*
DATE DCII YDRO ASCORBIC
mC%
ASCDRBIC ACID
mC%
DERYDROASCORSIC
mg%
Dec. 8, 1943 0.7 0.2 0.5
Dec. 14, 1943 0.3 0.1 0.2
Control 1.0 1.0 0.0
* Courtesy of Dr. Summerson, Department of Biochemistry, Cornell Medical College.
Dr. Summerson states that there appeared to be a significant amount of "some
substance" in the serum of this patient which reacts in the eolorimetrie procedure
used for ascorbic acid determination only after the treatment with HS, that
is, after reduction. (The HS was subsequently removed with a stream of
N2.) This substance is presumably dehydro-ascorbie acid, since dehydro-
ascorbic acid behaves in this manner. The high degree of specificity of the
oolorimetrie method for ascorbic acid in plasta makes it unlikely that some
substance other than dehydro ascorbic acid would acquire the properties of
ascorbic acid after mild reduction. Attempts were made to determine whether
or not the patient's serum had an abnormal ability to oxidize ascorbic acid in
vitro. The Warburg manometer was used, incubating at 37°C. The patient's
serum showed a slightly greater ability than normal controls to oxidize added
ascorbic acid as determined by the oxygen consumption. This phenomenon
was undoubtedly present but only to a slightly greater extent than that of a
normal serum under similar conditions.
Courtesy of Professor Gregcrscn, Department of Physiology, Collage of Physicians and
Surgeons, Columbia llnivarsity
Courtesy of Dr. R. Archibald, Department of Biochemistry, Rockefeller Institute.
Courtesy of Dr. D. Adlersberg, Mt. Sinai Hospital
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Ascorbic Acid Content of the Blood and Saturation Test
On December 6, 1943 the blood plasma did not contain any vitamin C, one
hour after an intravenous injecticn of 1000 mg. ascorbic acid. On the five-
hour collected urine, 186 mg. was present (normal 400 mg).
On December 8, none was present in the plasma.
On December 21—Another saturation test was done with simultaneous
determination of glucose tolerance. The results were as follows:
VITAMIN C GLUCOSE
mg% mg%
Fasting 0 55
hour 2.45 95
1 hour 1.05 70
2 hours 0.40 63
3 hours 0.35 60
In the five urine specimens, a total amount of 182 mg. was found.
May 21, 1945: Vitamin saturation resulted in 158 mg. of vitamin C in the
five-hour collected urine specimen.
Nov. 9, 1945: After 3 months' daily 1000 mg. ascorbic acid medication and a
heavy broccoli meal, 1.43 mg. % was found in the blood plasma.
Determination of dehydro-ascorbio acid was negative.
May 16, 1946: Serum vitamin C 0.95
May 16, 1946: Saturation test resulted in 45.8 mg. of ascorbic acid in total
volume 352 cc. (five-hour specimen). This would indicate
beyond doubt a depletion of vitamin C, which in spite of daily
medication continued to show a marked deficiency as illustrated
by the saturation tests.
McClure-A lorich Test of TVater Balance
The intradermal absorption time of saline was investigated by the method
of McClure and Aldrich (15). This method has been used by Bradford (16);
and Harrison (17); Duden and Barr (18); Mora (19); Hopp and Christofer
(20) as an index cf disturbed water balance or water distributicn. Following
the usual antiseptic precautions, a wheal was raised on the outer aspect of the
forearm by injection cf 0.2 cc. of sterile normal saline. The wheal was con-
sidered to have disappeared when the elevation caused by the injecticn was no
longer palpable. This test was repeated on 3 consecutive days and the average
absorption time was 8 minutes. A normal control patient showed an absorption
time of 45 minutes. The absorption time in normal individuals varies from
20 to 136 minutes. The rapidity of absorption in the paticnt indicates either
a disturbance in the local tissues or some more general disturbance in water
distribution or balance. To test for the latter, experiments with pitressin
were undertaken.
Attempts to Form Bullae by Subepidermally Forced Fluid
In order to investigate the mechanism of the blister formation, a method was
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used as described by McArdle (21) ct al. An apparatus was so arranged that
by raising or lowering a leveling bulb a certain pressure could be produced.
This pressure was measured by a water manometer. The flow through a 25
gauge needle into the tissue could be observed in a pipette graduated in intervals
of 0.01 cc. The needle was inserted subdermally. Under a pressure of 1000
mm. of water no blister was formed, only papules.
Time Onset 1 mm. 5 mm. 15 mm. 30 mm. 60 mm.
Size of Papule 0 4 mm. 9 mm. 12 mm. 18 mm. 20 mm.
With the same technique but using histamine 1:100,000 somewhat larger
sized urticarial papulcs were formed, but no blister was produced. These
experiments exclude the assumption that blister formation in this disease
process could be due to an increased intra-capillary pressure, since the blood
pressure in the capillaries of the skin is around 800 mm. of water in hyperemia
and 700 mm. in histamine urticaria (Landis) (22).
Attempts to Form Bullae Through Water Retention
The well known anti-diuretic effect of pitressin was utilized in order to produce
retention of water in the skin and a subsequent increase in the number or size
of blisters. For this purpose 2 units of pitressin were injected intra-muscularly,
following which 2000 cc. of water was given per os for a two hour period. De-
spite the reduced diuresis, no new blister formation and/or increase of the size
of existing blisters could be observed. This would indicate that the mecha-
nism of blister formation in this disease is not apparentlyc onnected with the
increase of water in the interstitial spaces.
Determination of the Rate of Spreading in the Skin
In patients with pemphigus vulgaris, the intradermal injection of homologous
hemoglobin causes a cutaneous discoloration \vhich attains the size of about
45 X 40 mm. after 24 hours. The method consists of centrifuging the patient's
citrated blood and after removing the plasma, the washing of red blood cells
several times with normal saline. The cells are next hemolyzed with the same
amount of distilled water. The stroma is finally removed by centrifuging and
the supernatant fluid is used for intradermal injections. Three-tenths of a
cubic centimeter of the patient's own hemoglobin was injected into each thigh.
A similar experiment was done with the hemoglobin of the patient and also in
normal controls. The results of the present case were as follows:
SIZE
I
TIME
1.Sx2mm. lhour
1.Sx2mm. 2hours
12 .x 12.2 mm. 7 hours
12 x12.Omm. 24hours
L
In a control patient the size of the spot was 18 mm. in 24 hours.
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The fact that the effect of the spreading of the hemoglobin was below the
normal and considerably less than that observed in pemphigus vulgaris, is
additional evidence favoring the exclusion of that disease. This test also
indicates that the rapidity of spread is facilitated by the weakened dermo-
epidermal junction pre-existing in pemphigus, whereas in the bullous variety
of Darier's disease lacunae are formed below the stratum eorneum. These
laeunae are surrounded by a barrier of less penetrable cytoplasmie fibrils of
cell interstices.
Histo pathologic Findings
Nine biopsies were done in order to study various stages and the course of
the disease as well as changes produced by cantharides plaster.
Histologic Changes of the Diseased Skin: (fig. 2a) The section shows a very irregular
epidermis which is thrown into small waving interpepillary pegs covered by a thickened
stratum corneum, with maccrated horny cells. There is a cleavage of the epidermis which
separates the horny layer—and at times the granular layer—-from the underlying prickle
cell layer, with the formation of typical lacunar spaces. This space is filled with coagulated
serum. In certain parts of the section there is a distinct hyperkeratosis, which is not
confined to follicles. The conspicuous feature of the section is the number of disrupted and
partly degenerated prickle cells—showing basophilic staining, and double contours, or in
reality "corps ronds". Few of these cells are large. The underlying corium is rather
dense and the vessels show a perivascular lymphocytic infiltration. Elastic tissue stain
shows an abundance of coarse and fragmented elastic fibers. However, these fibers are
much finer as one approaches the epidermis.
Histology of a Blister Produced by Cantharides Plaster: (fig. 3a) The epidermis is of
irregular thickness, with the stratum corneum fragmented and maccrated. Beneath the
stratum corneum, lacune-form vesicles filled with coagulated lymph. The reaction in the
corium is minimal. There are numerous follicular keratinized plugs and the blistering
effect is largely subcorueal, though in some places the granular layer is still attached to the
epidermis. The vesicle formation differs from that produced in pemphigus, especially in
the conspicuous absence of vacuolization of the cytoplasm of the prickle cells, as well as of
intracellular edema. The exudate forming the vesicular fluid in the cantharides blister in
pemphigus is mainly water! The cantharides blister normal control is characterized by a
subepidermal blister, the roof of which is composed of edematous prickle cells and disrupted
horn cells. In the cutis are vascular dilatations and edema, proliferation of connective
tissue cells and degeneration of the elastic fibers. The blister content is almost free of
leukocytes.
Histology of Previous Blister Site ofter Four Months of Vitamin C Medication: (fig. 3b)
The section shows a hyperkeratotic epidermis which is not appreciably increased in the
follicles. Lacunae formation is not distinct but the prickle cell layer is disrupted. This is
less marked than that seen on sections taken before vitamin C medication. A conspicuous
feature is the absence of "corps ronds". Changes in the corium are trivial.
Histology of a Denuded Area: (fig. 3c) The stratum corneum and granulosum are missing.
The rote malpighii is acanthotic and shows slight hyperplasia of the basal cells. "Corps
ronds" are not present. A mild degree of perivascular infiltration is found in the cutis.
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The most striking feature in this disease is the ease with which the horny and
granular layers can be detached. This feature is histologically well expressed
in the formation of lacunae (intra-epidermal fissures) and dyskeratotie cells
24 zonira or nwzerwsnn DflsTOWGy
Via. 2. a) Diffuse hypck,,atoS, particularly affecting the folliebs. b) Disintegration
of the rate cells with several "corps rand.". c) A typical corp rand.
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Fm. 3. a) Subeorneal blister formation and absence of vacuolized prickle-cells. b) In-
distinct formation of lacunae and absence of "corps ronds". c) Missing stratum corneum
and granulosum. Mild acanthosis.
.4. flA v1
a Si
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(corps ronds). It is probable that the separation of the epidermal tissues is
the sequel of the disruption of the prickle cells and the loss of the priekles.
Moreover, the histologic changes in the prickle cell layer may explain not only
the formation of bullae but also the positive Nikolsky-like phenomenon. The
dysplasia of the prickle cell layer is well illustrated with the artificially induced
cantharides blister. In a normal skin, cantharides blisters are formed within
the stratum spinosum, in contrast to the subcorneal location in the present
case. Furthermore, the normal skin reacts with the intracellular edema and
vacuolization of the cytoplasm of the prickle cells, and a moderate cutaneous
vascular reaction. Histopathologic changes produced by cantharides plaster
(6 hours) in the present patient were practically identical in involved and in
uninvolved areas. This is suggestive of a decreased intercellular cohesion,
though the loss of prickles is present in the cntire epidermis.
Since the patient has shown not only a remarkable improvement in the
skin but also in his general condition, it is possible that the absence of vitamin
C may have some role in the mechanism of lacunae formation. Wolbach (23)
stated that ascorbic acid is concerned in the production and maintenance of
intercellular substances of collagen fibers and of the vascular endothelium.
Jenney and Toro (25) also observed the beneficial effect of ascorbic acid on the
formation of fibers in tissue cultures of fibroblasts, and Menkin, Wolbach and
Menkin (26) identified the action described by Wolbach (23) with that of
crystalline 1-ascorbic acid. Chambers and Cameron (27) considered the
presence of ionic calcium equally important in the cohesion of epithelial tissues,
which presumable fixes the cement by converting it into a non-dispersible
complex. In connection with this mechanism the role of ascorbic acid is sup-
posed to be a direct intracellular reaction. While this function of vitamin C
has not been demonstrated in epidermal cement substances, it may be that in
the case described, the administration of vitamin C had a similar effect upon
the epidermis. Not only was cohesion of the prickle cells improved but there
was an absence of dyskeratotic cells, C(corps ronds", suggestive that vitamin C
may have an indirect role in the process of normal keratinization.
Course of the Disease: Besides the local applications of soothing lotions and
soothing salves the following medicatiops have been administered without
any appreciable effect: Injections of tartar emetic, 1% penicillin, chlorarsen,
50% glucose solution, insulin, and of parathormone were 'without benefit.
Moreover there \vas no effect from desoxycosticosterone acetate applied in a
20 milligram % ointment locally for a short time and also in combination with
vitamin C by mouth, 300 mg. daily. For 21 days vitamin A (75,000 units
daily) was given but the eruption became worse during administration.
When, however, the daily dose of vitamin C was increased to 1000 mgm.
(April 8, 1946) a slo\v, but appreciable improvement was noticeable. This
was manifested not only in the diminution of the inflammatory reaction but
as a decreased tendency of blister formation. A gradual increase of weight,
from 62 kg. to 85 kg. and improvement of the patient's general physical con-
dition is indicative of the favorable response to vitamin C medication. A
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saline placebo was substituted for the vitamin C for two weeks and a gradual
relapse occurred. Optimum improvement has been maintained by the con-
tinued administration of 1000 mg. of vitamin C to date of writing.
DISCUSSION
It is well known that at times variants of typical Darier's disease may occur
One of these variants is the vesicular or bullous variety. In most cases the
eruption was circumscribed. On the contrary, in the present patient, the
integument was almost completely involved, a feature rarely observed. Note-
worthy also was the absence of the disease in the family, as in the cases of Frank
and Rein (28) and Pels and Goodman (29). In most instances the occurrence
of the disease could be found in a parent, and at times, through several gen-
erations.
Apart from the peculiar features already mentioned, disturbances of the
ascorbic acid metabolism have never been described in bullous Darier's disease.
The only report which deals with the relationship of vitamin C deficiency in a
bullous dermatosis (dermatitis herpetiformis), is that of Carrillo and Vaccaro
(30). These authors not only demonstrated a complete absence of vitamin C
in their patients, but reported cure with high doses of ascorbic acid. Although
a severe deficiency in vitamin C was demonstrable in the present case, dehydro-
ascorbic acid was found in appreciable amounts in the blood, which may be a
protective factor against clinical scurvy. This is borne out by the observation
that the tourniquet test did not produce petechiae. It was, however, impossible
to determine the nature of the substance which converts ascorbic acid into
dehydro-ascorbic acid. On the other hand, clinical improvement was notice-
able after intensive vitamin C medication and there was a rise in the plasma
ascorbic acid level as well.
It seems possible that the mechanism of action of vitamin C in the epidermis
may involve cohesion of the prickle cells, similar to its recognized role in the
production and maintenance of the interstitial cells of the cutis, subcutis and
blood vessels.
Clinically, the epidermis was extremely vulnerable to slight trauma, the
Nikolsky-like phenomenon (acantholysis) being present over the entire integu-
ment, palms and soles excepted. This characteristic feature was noted only
in slight degree in the patients of Frank and Rein (28) and Ayres and Anderson
(31). On the contrary, Koebner's sign was not present, as demonstrated in
the case of Frank and Rein (28).
A vitamin C deficiency was shown to be present, although the intake of this
vitamin was adequate. It seems probable that the vitamin C was destroyed
by some unknown toxic process. A phytotoxic index of 50% and the increased
sedimentation rate tends to confirm this supposition.
Disturbance of the water balance was shown by the Aldrich-McClure test.
The increased plasma and blood volume is further evidence of a disturbed water
balance. While such changes occur in pemphigus vulgaris, it has been stated
by Talbot and co-workers (32) that a similar increase of fluid balance is not
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infrequent in patients with generalized cutaneous lesions. The failure to
produce blisters by water retention through the effect of pitressin tends to ex-
clude a pituitary relationship. The same is true of a cutaneous vascular dis-
turbance such as a capillary permeability due to increased intercapillary pres-
sure, because of the inability to produce blisters by forcing fluid in the epidermis.
The almost normal condition of the cutaneous vessels and the absence of a
perivascular infiltrate almost certainly excludes a vascular damage. The lack
of therapeutic response to vitamin A medication does not rule out the possi-
bility of Darier's disease, because according to Carleton and Stevens (a3),
there are two genetic types, one of which does not respond to vitamin A therapy.
But independently of the 4fifference in the two genetic types, the present case
had an unusual high fasting vitamin A and carotene serum level. The vitamin
A was 10% and the carotene 50—60% above the average normal level. There
was a more marked postprandial elevation of carotene, than in normal controls.
This indicates the absence of vitamin A deficiency, but is suggestive of a dis-
turbance in the conversion of carotene into vitamin A.
Moreover, it should be mentioned that follicular byperkeratosis is not only
the sequel of vitamin A deficiency, since several observations of follicular hyper-
keratosis have been made during the course of vitamin C deficiencies as well,
Nicolau (34), Wiltshire (35), Ashoff and Koch (36), Keil (37), Crandon, Lund
and Dill (38), and Crandon and Lund (39). The data presented give definite
evidence of certain biochemical and histopathologic changes without pointing
out precisely or conclusively the relationship of vitamin C in this disease. While
the pathogenesis is unknown, the clinical features, the histopathologic changes,
especially the formation of lacunae and dyskeratotic cells, tend to establish a
relationship with keratosis follicularis (Darier's disease). The bullous variety
is merely an expression of an increased severity, a quantitative difference.
The patients described by Hailey and Hailey (40, 41), Anderson (42), Lynch
(43), Frank and Traub (44), Ayers and Rogers (45), Rein (46), Frank and
Rein (28), are clinically similar to the present case. As Pels and Goodman
(29), Becker and Obermeyer (47) have stated, it appears also confirmed by the
present case that the entire group does not represent a pemphigus-like or her-
petiforin process, but is a variety of Darier's keratosis follicularis. No agree-
ment has been reached as to whether or not the "benign familial pemphigus"
is a form of epidermolysis bullosa or a variety of Darier's disease; the reported
patient, however, should be considered a generalized manifestation and a
variety of Darier's disease.
SUMMARY
A case of generalized bullous dyskeratosis has been reported and is considered
to represent a variety of Darier's keratosis follicularis. While a genetic in-
fluence is admitted in this group, no family history could be traced in the present
case. An abnormal depletion of vitamin C was observed, while the blood
serum contained appreciable amounts of dehydro-ascorbic acid. It is suggested
that vitamin C may be concerned in the cohesion of the prickle cells, similar
to the action in the cells of the cutis, subcutis and blood vessels.
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The patient failed to respond to vitamin A administration, but showed
noticeable improvement on administration of vitamin C.
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